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(S) Stencil stamp assembly. 

(57) A stencil stamp assembly embodying the in- 
vention has a comparatively small size, high ink 
holding capacity, excellent stamping durability 
and is capable of stamping images having a 
high print quality. The stencil stamp includes a 
handgrip (2) and a stencil stamp assembly (4). 
The stencil stamp assembly includes an ink 
bearing member (27) covered with a thermal 
stencil sheet (28). The thermal stencil sheet has 
a plurality of pores on holes arranged in a 
pattern. During a stamping action, ink from the 
ink bearing member is forced through the pores 
in the stencil sheet and onto a recording sheet 
to form a stamped image on the recording 
sheet The ink bearing member has at least two 
layers (27A;27B) having difference densities. 
The less dense layer is in contact with the 
thermal stencil sheet. The least dense layer 
provides a large ink storage capacity. The more 
dense layer has a higher ink holding capacity, 
which reduces the potential for ink leakage. The 
more dense layer is also more firm, which re- 
duces creasing and distortion of the stencil 
sheet both during stamping and during for- 
mation of the pore pattern in the stencil sheet. 
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The present invention relates to a stencil stamp 
assembly for use on a stamping device, and more par- 
ticularly, to a stencil assembly having an ink-bearing 
member impregnated with ink, and a thermal stencil 
forming a stamping part. 5 

Stamps provided with a rubber stamping member 
have been used for stamping the surface of a record- 
ing sheet with company names, addresses and the 
like in character strings. Generally, stamps for such 
uses are made individually, to order. As a result, the 10 
stamps are relatively expensive, and it requires a rel- 
atively long time to procure a stamp after placing an 
order. 

A thermal stencil sheet has been practically used 
on such stamps instead of a rubber stamping mem- 15 
ber. Pores can be formed in a desired pattern in a 
thermal stencil sheet with infrared beams or a thermal 
head. Character strings, patterns and/or marks can 
be printed on a recording sheet by pressing ink 
through the pores of the stencil sheet, onto the re- 20 
cording sheet. 

A stencil stamp assembly comprising, as princi- 
pal components, the aforesaid thermal stencil sheet 
and an ink-bearing member impregnated with ink is 
disclosed in Japanese Utility Model Laid-open Public- 25 
ation No. Hei 5-74833. This previously proposed sten- 
cil stamp assembly is capable of replacing conven- 
tional stamps provided with a rubber stamping mem- 
ber. 

This stencil stamp assembly is fabricated by ad- 30 
hesively attaching an ink-bearing member impregnat- 
ed with ink to a frame surrounding the ink-bearing 
member, and adhesively attaching a thermal stencil 
sheet to the frame. 

When using the stencil stamp assembly on a 35 
stamping device, the stencil stamp assembly is adhe- 
sively attached to a cushion member on a lower sur- 
face of a base of the stamping device. The stamping 
device is provided with a handgrip. Character strings 
or the like are formed in a desired pattern in the ther- 40 
mal stencil sheet with infrared beams or a thermal 
head. The resulting stamping device is capable of 
printing many copies of the desired pattern or char- 
acter strings on a recording sheet. 

A stamping device comprising a stamping unit, 45 
and a thermal pore forming unit for forming pores in 
a stamping member of the stamping unit, is disclosed 
in Japanese Patent Laid-open Publication No. Hei 4- 
226778. The stamping unit comprises a handgrip, a 
case, a feed reel for feeding a roll of thermal stencil so 
tape supported on the case, a take-up reel for taking 
up the thermal stencil tape which is also supported on 
the case, and an ink-bearing member for applying ink 
to the thermal stencil tape. The thermal pore forming 
unit comprises a stamping unit holding mechanism for 55 
detachably holding the stamping unit, a feed mecha- 
nism for feeding the thermal stencil tape through the 
stamping unit, a thermal head for forming pores in the 



thermal stencil tape, a keyboard for entering charac- 
ters and symbols, and a controller for controlling the 
feed mechanism and the thermal head so that pores 
are formed in the thermal stencil tape in a pattern rep- 
resented by the input data. 

In this stamping device, pores can be formed in 
the thermal stencil tape in any desired pattern be- 
cause the stamping unit includes a supply of blank 
thermal stencil tape, and the thermal pore forming 
unit is capable of forming pores in the stamping mem- 
ber in a desired pattern input by the user. In addition, 
the stamping member need not be inked by an exter- 
nal inking device because ink is applied automatically 
to the stamping member by the ink-bearing member 
included in the stamping unit. 

The ink-bearing member employed in the prior art 
stamp assemblies is formed of a foam material, such 
as a foam synthetic resin, in a single-layer structure. 
An ink-bearing member of this kind having a low foam 
density has a large ink absorption capacity. An ink- 
bearing member of this kind having a high foam den- 
sity, conversely, has a small ink absorption capacity 
and a high ink holding ability, (ability to retain ink). 

The aforesaid stamping unit, utilizing the thermal 
stencil, must compare favorably with a stamping unit 
utilizing a rubber stamping member in terms of print 
quality, stamping durability, facility of use and com- 
pactness. Accordingly, the ink-bearing member must 
have a large ink absorption capacity to provide high 
stamping durability (a large number of possible 
stamping cycles). Because the stamping unit has lim- 
ited dimensions, the stamping unit is provided with an 
ink-bearing member having a large ink absorption ca- 
pacity. Because an ink-bearing member having a 
large ink absorption capacity has a low density, how- 
ever, the following problems may occur 

A. When pores are formed in the thermal stencil 
tape by pressing a thermal head against the 
stamping member, the thermal stencil tape is li- 
able to be bent, and pores are formed incorrectly. 
This occurs because an ink-bearing member hav- 
ing a small foam density (large ink capacity) has 
a low mechanical resilience. Because the ink- 
bearing member is not physically firm, the ther- 
mal stencil tape is liable to be creased, thus ad- 
versely affecting print quality. 

B. When the foam density of the ink-bearing 
member is low, the surface of the thermal stencil 
tape covering the surface of the ink-bearing 
member becomes irregular and rough, and the 
thermal head is unable to come into uniform con- 
tact with the thermal stencil tape. Consequently, 
the size of the pores formed by the thermal head 
are liable to vary widely, and the quantity of ink 
pressed out through the pores varies accordingly. 
As a result, print quality is deteriorated. 

C. If the stencil stamping assembly is left unused 
for a long period of time with the ink-bearing 
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member nearly saturated with ink, ink tends to 
leak through the pores of the stencil tape, thus 
contaminating the working environment. The 
leakage of ink results from the ink-bearing mem- 
ber having a low foam density. 
After a certain quantity of ink has been consumed 
during stamping, the rate of supply of ink to the stamp- 
ing plane decreases. Even when the ink-bearing 
member still contains a considerable quantity of ink, 
the ink is used inefficiently. As a result, the stencil 
stamping assembly must be replaced before all ink 
has been used, and the cost of using a stencil stamp 
is relatively high. 

An object of the present invention is to provide a 
stencil stamping assembly having a miniaturized con- 
struction, high ink holding capacity, high stamping 
durability, and that is capable of high-quality stamp- 
ing. 

With the foregoing object in view, the present in- 
vention is directed to a stencil stamping assembly 
having a base member connectable to a handgrip, an 
ink-bearing member impregnated with ink and fixed to 
a lower surface of the base member, and a thermal 
stencil sheet covering a lower surface of the ink-bear- 
ing member and forming a stamping part. The ink- 
bearing member has a laminated structure compris- 
ing at least two layers, each layer having a different 
density. The layer having a higher density may be 
nearer to the thermal stencil sheet than the layer hav- 
ing a lower density. 

Once pores are formed in a desired pattern in the 
thermal stencil sheet, the stamping part is pressed 
against the surface of a recording sheet. Ink held by 
the ink- bearing member is pressed out through the 
pores and onto the recording sheet to form the de- 
sired pattern on the recording sheet. 

The layer of the ink-bearing member having a 
lower density is capable of holding a relatively large 
amount of ink to provide high stamping durability for 
the stencil stamp assembly. The layer having a higher 
density has a relatively high ink holding ability and is 
capable of preventing leakage of the ink. Further- 
more, because ink is transferred continuously from 
the low density layer to the high density layer by ca- 
pillary action, the high density layer will not run short 
of ink. In addition, because the high density layer is 
comparatively rigid, the high density layer withstands 
stamping pressure and is capable of preventing 
creasing and the bending of the thermal stencil sheet. 

As is apparent from the foregoing description, a 
stencil stamp assembly embodying the present inven- 
tion has a comparatively small size, and is provided 
with an ink-bearing member having a high ink holding 
capacity. In addition, because the lower portion of the 
ink-bearing member is relatively firm, the stamp as- 
sembly allows for highly accurate pore formation. Be- 
cause pores can be formed with great accuracy, the 
stamp is capable of forming stamping patterns having 



high print quality. The stencil stamp also has excellent 
stamping durability. Because problems attributable 
to ink, such as ink leakage, can be solved by varying 
the characteristics of the ink-bearing member, the 
5 stamping unit may utilize an ink having a compara- 
tively low viscosity, and various embodiments of the 
stencil stamp assembly can be created to satisfy 
unique user demands. 

Preferred embodiments of the present invention 
10 will be described in detail with reference to the follow- 
ing figures wherein: 

Fig. 1 is a perspective view of a stamping device 

embodying the present invention; 

Fig. 2 is an exploded perspective view of the 
15 stamping device of Figure 1; 

Fig. 3 is a longitudinal sectional front view of the 

stamping device of Figure 1; 

Fig. 4 is a longitudinal sectional side view of the 

stamping device of Figure 1 ; 
20 Fig. 5 is an enlarged longitudinal sectional front 

view of a portion of a stencil stamp assembly em- 
bodying the present invention; 

Fig. 6 is an enlarged sectional view of a thermal 

stencil sheet of a stamping device embodying the 
25 present invention; 

Fig. 7 is an exploded perspective view of a stencil 

stamp assembly; 

Fig. 8 is a longitudinal sectional front view of a 
stamping device embodying the present inven- 
30 tion and having a skirt; 

Fig. 9 is a longitudinal sectional front view of a 
stamping device embodying the present inven- 
tion and having a skirt; 

Fig. 10 is an illustration of a pattern formed by 
35 pores in the stamping part of a stencil sheet; 

Fig. 11 is a perspective view of a thermal pore 
forming device; 

Fig. 12 is a perspective view of a thermal pore 
forming device and a stencil stamp; 
40 Fig. 13 is a partial cutaway plan view of a thermal 

pore forming device; 

Fig. 14 is a perspective view of a thermal pore 
forming unit of a thermal pore forming device; 
Fig. 15 is an exploded perspective view of a por- 
45 tion of a thermal pore forming mechanism; 

Fig. 16 is a longitudinal sectional front view of a 
stamping device loaded into a thermal pore form- 
ing unit; and 

Fig. 17 is a sectional view of an ink-bearing mem- 
so ber having a continuously varying density. 

A preferred embodiment of the present invention 
will be described hereinafter with reference to the ac- 
companying drawings. 

Referring to Figs. 1 to 4, a stamping device 1 pro- 
55 vided with a stencil stamp assembly embodying the 
present invention comprises a handgrip 2 to be grasp- 
ed by a user's hand, a stamping unit 3 fixedly connect- 
ed to the handgrip 2, a skirt 6 surrounding the stamp- 
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ing unit 3, and a protective cap 7 detachably attached 
to the stamping unit 3. 

The handgrip 2 is a hollow, rectangular parallel e- 
pipedic structure which may be formed of a metal or 
a synthetic resin, and which has an open lower end. 
A recess 1 1 is formed in the upper wall 1 9 of the hand- 
grip 2, and a label 10 may be applied to the bottom 
surface of the recess 11. Two pairs of hooks 14 pro- 
ject downward from the lower ends of the front wall 
12 and the back wall 13, respectively, of the handgrip 
2. Guide grooves 15 are formed in the surfaces of the 
lower portions of the front wall 12 and the back wall 
1 3, respectively. An engagement recess 16 is formed 
in the front wall 12, and an engagement hole 18 is 
formed in the left side wall 17. A spring support 20 is 
formed in the central portion of the lower surface of 
the upper wall 19 of the handgrip 2. 

The stamping unit 3 comprises a stencil stamp 
assembly 4 and an outer holding member 5. The sten- 
cil stamp assembly 4 is inserted in the outer holding 
member 5 from below and is fixed in place within the 
outer holding member 5 so that approximately the top 
two-thirds of the stencil stamp assembly 4 is covered 
with the outer holding member 5. The four hooks 14 
of the handgrip 2 engage with the outer holding mem- 
ber 5 to fixedly hold the outer holding member 5 to the 
handgrip 2. 

The stencil stamp assembly 4 comprises a base 
member 26 having a hollow, rectangular shape that 
may be formed of a synthetic resin. The base member 
26 has a shallow recess 25 in its bottom surface. An 
ink-bearing member 27, impregnated with ink, is fit- 
ted in the recess 25. A thermal stencil sheet 28 covers 
the lower surface of the ink-bearing member 27 and 
the outer circumference of the base member 26. The 
thermal stencil sheet 28 may be adhesively attached 
to the outer circumference of the base member 26 
with an adhesive 29. The ink-bearing member 27 may 
be attached to the bottom surface of the recess 25 of 
the base member 26 with an adhesive or the like. 

Because the base member 26 is wetted with ink, 
the base member 26 may be formed of a metal or a 
synthetic resin having an excellent resistance to the 
ink, such as vinyl chloride, polypropylene, polyethy- 
lene, polyacetal, or polyethylene terephthalate. The 
recess 25 of the base member 26 containing the ink- 
bearing member 27 prevents the dislocation of the 
ink-bearing member 27 and the effluence of the ink 
from the top and sides of ink-bearing member 27. 

The ink-bearing member 27 has a layered struc- 
ture including at least two layers having different den- 
sities. Eaeh^ayewTiay be lormec^of an elastic foam 
- synthetic resin, such as polyethylene, polypropylene} 
polyethylene terephthalate, pblyurethane or acryloni- 
trile-butadiene rubber, or the layers may be formed of 
a non-woven fabric. The ink-bearing member 27 is 
placed in the recess 25 with a first ink-bearing layer 
27A, having a higher density, adjacent the thermal 



stencil sheet 28. Asecond ink-bearing layer 27B, hav- 
ing a lower density, is located adjacent the lower sur- 
face of the base member 26. The respective densities 
of the first ink-bearing layer 27A and the second ink- 

5 bearing layer 27B are varied depending on the prop- 
erties of the ink. For example, a density suitable for 
the first ink-bearing layer 27A may be in the range of 
1 00 to 800 kg/m 3 for most common inks, and a density 
suitable for the second ink-bearing layer 27B may be 

10 in the range of 40 to 240 kg/m 3 for most common inks. 
The density of the first ink-bearing layer 27A should 
be higher than that of the second ink-bearing layer 
27B. 

The ink-bearing member 27 is saturated with ink. 
15 When pressure is applied to the ink-bearing member 
27, ink is squeezed out. The first ink-bearing layer 
27A and the second ink-bearing layer 27B may be 
partially connected with an adhesive or the like, they 
may be joined together by welding, or they may be 
20 provided with irregularities in their contact surfaces to 
help prevent the dislocation of the first ink-bearing 
layer relative to the second ink-bearing layer. Alter- 
nately, they may be simply placed adjacent one an- 
other instead of being adhesively connected, - 
25 As shown in Fig. 6, the thermal stencil sheet 28 

comprises a thermoplastic film 30, a porous founda- 
tion 31 and an adhesive layer 32 connecting the ther- 
moplastic film 30 to the porous foundation 31. The 
thermoplastic film 30 is a film of a thermoplastic syn- 
30 thetic resin, such as polyethylene terephthalate, poly- 
propylene, a copolymer of vinylidene chloride and vi- 
nyl chloride or the like. In preferred embodiments, the 
thermoplastic film 30 may have a thickness in the 
range of approximately 1 to 4 urn, preferably, a thick- 
35 ness of 2 urn. 

Thermoplastic films having a thickness less than 
1 ^im are costly, have a comparatively low strength, 
and hence are not practical. Thermoplastic films of a 
thickness greater than 4 um are excessively thick, 
40 and it is difficult to form pores therein with an ordinary 
thermal head having a rated output capacity in the 
range of 50 to 300 mJ/mm 2 . 

The porous foundation 31 may be comprised of a 
tissue paper of a textile material containing, as a prin- 
45 cipal material, a natural fiber such as Manila hemp 
fiber, paper mulberry fiber or mitsumata plant fiber, a 
synthetic fiber such as polyethylene terephthalate 
fiber, polyvinyl alcohol fiber or polyacrylonitrile fiber, 
or a semi-synthetic fiber such as rayon fiber. 
so The stencil stamp assembly 4 may be assembled 

as shown in Fig. 7. The base member 26 is set in an 
inverted position, the ink-bearing member 27 is 
placed in the recess 25, the ink-bearing member 27 
is impregnated with ink, and the thermal stencil sheet 
55 28 is put over the base member 26 with the porous 
foundation 31 thereof in close contact with the ink- 
bearing member 27. The periphery of the thermal 
stencil sheet 28 is folded so as to be in close contact 
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with the side surfaces of the base member 26, and the 
periphery of the thermal stencil sheet 28 is adhesively 
attached to the base member 26 with an adhesive lay- 
er 29 to complete the stencil stamp assembly 4. 

The portion of the thermal stencil sheet 28 in 
close contact with the ink-bearing member 27 com- 
prises a stamping part 33. Since the periphery of the 
thermal stencil sheet 28 is adhesively attached to the 
side surfaces of the base member 26, as mentioned 
above, the stamping part 33 extends over substantial- 
ly the entire lower surface of the stamping unit 3, 
which simplifies positioning for stamping. 

The adhesive layer 29 for adhesively attaching 
the periphery of the thermal stencil sheet 28 to the 
side surfaces of the base member 26 may be formed 
beforehand on the periphery of the thermal stencil 
sheet 28, or the adhesive layer 29 may be formed on 
both the periphery of the thermal stencil sheet 28 and 
the side surface of the base member 26. 

Referring to Figs. 2 to 4, the outer holding mem- 
ber 5 has side walls 34 having the shape of a rectan- 
gular frame in which the stencil stamp assembly 4 is 
placed, and to which the stencil stamp assembly 4 is 
adhesively attached. A pair of engagement walls 36 of 
a predetermined height are formed on an upper wall 
35. The pair of engagement walls 36 are provided with 
engagement holes 37. The pair of engagement walls 
36 are inserted through a pair of rectangular holes 42 
formed in the upper wall 41 of the skirt 6 from below 
the skirt 6. The four hooks 1 4 engage the four engage- 
ment holes 37 of the engagement walls 36 to connect 
the outer holding member 5 fixedly to the handgrip 2. 

As shown in Figs. 2 to 4, the skirt 6 has side walls 
40 having the shape of a rectangular frame for receiv- 
ing the side walls 34 of the outer holding member 5. 
The skirt 6 also has an upper wall 41 extending over 
the upper wall 35 of the outer holding member 5. A U- 
shaped stem 43 of a predetermined height projects 
upward from the central portion of the upper wall 41 
into the handgrip 2. A spring support 45 projects from 
the central portion of the upper end of the stem 43. 
Guide holes 44 are formed in the lower portions of the 
legs of the stem 43 at positions corresponding to the 
guide hole 18 in the handgrip 2. 

A compression spring 21 extends between the 
spring support 20 of the handgrip 2 and the spring 
support 45 of the skirt 6 so as to bias the skirt 6 down- 
ward and away from the handgrip 2. The skirt 6 is vert- 
ically movable between a first position, as shown in 
Figs. 3 and 4, a second position, as shown in Fig. 9, 
and a third position, as shown in Fig. 8. The skirt 6 is 
biased toward the first position by the compression 
spring 21. Recesses are formed in the middle por- 
tions of the lower edges of the side walls 40 of the skirt 
6, to facilitate attachment and detachment of the pro- 
tective cap 7 and to facilitate positioning of the stamp- 
ing part 33 on the recording sheet 

When the skirt 6 is at the first position, the upper 



wall 41 of the skirt 6 is in contact with the upper wall 
35 of the outer holding member 5, and the lower ends 
of the side walls 40 of the skirt 6 are positioned below 
the stamping part 33. When the skirt 6 is at the second 

5 position, the upper wall 41 of the skirt 6 is located be- 
tween the upper wall 35 of the outer holding member 
5 and the lower end of the handgrip 2, and the lower 
ends of the side walls 40 of the skirt 6 are flush with 
the stamping part 33. When the skirt 6 is at the third 

10 position, the upper wall 41 of the skirt 6 is in contact 
with the lower end of the handgrip 2, and the lower 
ends of the side walls 40 of the skirt 6 are above the 
stamping part 33. In a preferred embodiment, the 
stroke of the skirt 6, i.e., the distance between the 

15 first position and the second position, is about 5 mm. 

The protective cap 7 is detachably put on the 
stencil stamp assembly 4 to cover the lower end of the 
stencil stamp assembly 4 for protection. The shape of 
the side walls 48 of the protective cap 7 are the same 

20 as that of the side walls 34 of the outer holding mem- 
ber 5, as shown in Figs. 3 and 4. The protective cap 
7 fits snugly inside the side walls 40 of the skirt 6. As 
shown in Figs. 3 and 4, when the protective cap 7 is 
fitted inside the side walls 40 of the skirt 6, the upper 

25 ends of the side walls 48 of the protective cap 7 are 
in contact with the lower ends of the side walls 34, and 
a small clearance exists between the protective cap 
7 and the stamping part 33. The protective cap 7 is 
held in place by the friction between the side walls 48 

30 thereof, and the side walls 40 of the skirt 6. Because 
of the clearance between the protective cap 7 and the 
stamping part 33, the protective cap 7 will not be 
stained with ink, even if the handgrip 2 is depressed 
while the protective cap 7 inserted in the skirt 6. The 

35 clearance is always maintained because the upper 
ends of the protective cap 7 are in contact with the 
lower ends of the side walls 34. 

As shown in Fig. 10, pores (holes) are formed in 
a pattern of a character string, such as "ABC," on the 

40 stamping part 33 of a thermal stencil sheet. The char- 
acters are actually a mirror image of the image that 
is to be reproduced on the recording sheet. The pores 
may be formed by a thermal head of a thermal printer, 
not shown. The stamping part 33, similarly to an or- 

45 dinary stamping device provided with a rubber stamp- 
ing member, is able to stamp the mirror image of the 
patterns, for example, 1000 times. Naturally, infrared 
beams may be used instead of the thermal head for 
forming the pores in the stamping part 33. 

so When forming pores in the stamping part 33 of 

the thermal stencil sheet 28, the stamping device 1 
may be placed in a stamping device holding unit 71 of 
a thermal pore forming device 50 (which will be de- 
scribed later). The holding device includes a guide bar 

55 83 that is inserted through the guide holes 1 8 and 44 
to hold the skirt 6 at the third position during the pore 
forming operation. When the stamping device is not 
in use, the protective cap 7 is put on the stamping de- 
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vice 1 and the skirt 6 is held at the first position, as 
shown in Figs. 3 and 4 by the biasing action of the 
spring 21 . When using the stamping device 1 , the pro- 
tective cap is removed, the skirt 6 being held at the 
f irst position by the spring 21. The skirt 6 is used to 5 
position the stamping part 33 of the stamping device 
over the appropriate position of a recording sheet. 
The hand grip 2 is then depressed for stamping, as 
shown in Fig. 9. 

A thermal pore forming device 50 for forming 10 
pores in the stamping part 33 of the thermal stencil 
sheet 28 of the stamping device 1 will be described 
hereinafter with reference to Figs. 11-16. 

The thermal pore forming device 50 comprises a 
main frame 51, a keyboard 52 disposed in the front 15 
portion of the main frame 51 , a display screen 53 dis- 
posed in the front portion of the main frame 51 , a ther- 
mal pore forming unit 54 disposed in the rear portion 
of the main frame 51, a printing unit disposed contig- 
uously with the thermal pore forming unit 54, and a 20 
control unit disposed within the main frame 51. 

In a preferred embodiment, the keyboard 52 is 
provided with a plurality of keys 56 including a plural- 
ity of character keys, a plurality of symbol keys, a plur- 
ality function keys including cursor move keys 57, an 25 
enter key 58, a return key 59, a determination/end key 
60, a cancel key 61, a delete key 62, a shift key 63, 
a lower case switch 64, a character type setting 
switch 65, a pore forming start switch 66, and a main 
switch 67. 30 

The display screen 53 is capable of displaying 
character strings to be stamped by a stamping device 
1 in a plurality of lines. 

Referring to Figs. 13 to 16, the thermal pore form- 
ing unit 54 has a subframe 70, the stamping device 35 
holding unit 71, and a thermal pore forming mecha- 
nism 72 for forming pores (holes) in the stamping part 
33 of a stamping device 1 held in the stamping device 
holding unit 71. As shown in Fig. 14, an opening 74 
having a shape similar to the side of the lower half of 40 
the stamping device 1 is formed in the right wall 73 of 
the subframe 70. A sector gear 76 is fixed to a lid 75 
for covering the opening 74, and the lid 75 and the 
sector gear 76 are supported pivotally on the right wall 
73 by a shaft 77 extending transversely as viewed in 45 
Fig. 14. A pair of guide members 78 and 79 extend 
parallel to each other in the upper portion of the sub- 
frame 70. The guide members 78 and 79 have oppo- 
site, transverse, horizontal, parallel guide portions 80 
at the lower edges thereof, respectively. so 

A guide bar 83 fixed to the guide member 78 ex- 
tends in a space between the guide members 78 and 
79. As shown in Figs. 14 and 16, a sloped portion 84 
is formed in the upper surface of the right end of the 
guide bar 83. A stopper 85 for stopping the stamping 55 
device at a leftmost position is formed at the left end 
of the guide bar 83. When loading the stamping de- 
vice 1 into the stamping device holding unit 71, the 



guide bar 83 extends through the guide holes 18 and 
44 of the stamping device 1 to hold the skirt 6 at the 
third position (Fig. 8). 

Referring to Figs. 1 3 to 16, the thermal pore form- 
ing mechanism 72 is disposed under the stamping de- 
vice holding unit 71 . A guide rod 88 for guiding a car- 
riage 87, and a head shifting rod 89 for guiding the 
carriage 87 and operating a cam 91 for changing the 
position of a thermal head 90 mounted on the carriage 
87 extend transversely between the right wall 73 and 
the left wall 86 of the subframe 70. The cam 91 is ax- 
ially slidably mounted on the head shifting rod 89 and 
is restrained from freely rotating around the head 
shifting rod 89. 

The carriage 87 is supported on the guide rod 88 
and the head shifting rod 89 for transverse move- 
ment. A rack 92 of a length corresponding to the 
length of the carriage 87 is formed in the front end of 
the carriage 87. 

A cam-driven plate 93 and a heat radiating plate 
94 for the thermal head 90 are supported for rotation 
about a longitudinal shaft 95. The thermal head 90 is 
fixed to the heat radiating plate 94, and the heat ra- 
diating plate 94 is elastically biased upward relative 
to the cam-driven plate 93 by a spring 97 positioned 
on a pin 96 fixed to the heat radiating plate 94. 

The cam 91 has an elliptic shape and is in contact 
with the lower surface of the cam-driven plate 93. 
When the head shifting rod 89 is rotated to set the 
cam 91 in a horizontal position, as shown in Fig. 15, 
the thermal head 90 is lowered with the heat radiating 
plate 94, and retracted from a pore forming position. 
When the head shifting rod 89 rotates and sets the 
cam 91 in a vertical position, the thermal head 90 is 
pushed upward via the cam-driven plate 93 and the 
spring 97 to a pore forming position. 

A pinion 98 is mounted on the right end of the 
head shifting rod 89 that projects from the right wall 
73 of the subframe 70, and is engaged with the sector 
gear 76. The head shifting rod 89 is rotated to set the 
cam 91 in the horizontal position (head retracted) 
when the lid 75 is opened, and the head shifting rod 
89 is rotated to set the cam 91 in the vertical position 
(head engaged) when the lid 75 is closed. 

Mounted on the front wall 99 of the subframe 70 
are a stepping motor 100 for driving the carriage 87, 
a driving gear 1 01 engaged with the rack 92, and a re- 
duction gear 1 07 for transmitting the rotation of an 
output gear 102 (mounted on the output shaft of the 
stepping motor 100) to the driving gear 101. There- 
fore, the rotational output speed of the stepping motor 

100 is reduced, and the rotative driving force of the 
stepping motor 100 is transmitted to the driving gear 

101 to drive the carriage 87 for transverse movement. 
The thermal head 90, which is similar to the ther- 
mal print head of a thermal printer, is provided with, 
for example, ninety-six heating elements arranged in 
a single longitudinal row. In a pore forming process, 
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the stamping device 1 is mounted on the stamping de- 
vice holding unit 71, the thermal head 90 is brought 
into contact with the stamping part 33 of the stamping 
device 1 , and then the heating elements of the ther- 
mal head 90 are selectively driven while the thermal 5 
head 90 is moved together with the carriage 87. 

To use a stamping device embodying the inven- 
tion, the protective cap 7 is removed, and the stamp- 
ing part 33 is positioned at a desired position over the 
surface of a recording sheet using the skirt 6 as a pos- 10 
itioning means. The handgrip 2 is depressed to press 
the stamping part 33 against the surface of the re- 
cording sheet. Ink contained in the first ink-bearing 
layer 27A of the ink-bearing member 27 is squeezed 
out through the pores in the stamping part 33 and onto 15 
the surface of the recording sheet to deposit ink dots 
on the recording sheet in the desired pattern. 

The ink-bearing member 27 is a two-layer struc- 
ture comprised of the two ink-bearing layers 27A and 
27B, which have different densities. Because the sec- 20 
ond ink-bearing layer 27B has a lower density, it is ca- 
pable of holding a large quantity of ink. The large ink 
holding capacity of the second ink-bearing layer 27B 
allows a stamping device 1 of a comparatively small 
size to have a high stamping durability. Although the 25 
second ink-bearing layer 27B has a relatively low ink 
holding ability, the ink will not leak because the first 
ink-bearing layer 27A, underlying the second ink- 
bearing layer 27B, intercepts the downward travel of 
ink. Accordingly, ink having a viscosity lower than that 30 
of ordinary ink can be used. 

Because the ink impregnated in the second ink- 
bearing layer 27B is transferred to the first ink-bear- 
ing layer 27A by capillary action, an appropriate quan- 
tity of ink is always held in the first ink-bearing layer 35 
27A, even during repeated stamping. Accordingly, 
faint patterns are rarely formed on a recording sheet, 
even during repeated stamping. In addition, ink is 
used efficiently because the first ink-bearing layer 
27A absorbs almost all the ink from the second ink- 40 
bearing layer 27B. As a result, the stamping device 1 
can be physically small and inexpensive to operate. 

Because the first ink-bearing layer 27A is contig- 
uous with the stamping part 33, the surface of the 
stamping part 33 is smooth, fine-grained, firm and rig- 45 
id. Accordingly, the stamping part 33 will not be 
creased by the stamping force, ink is squeezed out 
uniformly through the stamping part 33, and high 
quality patterns can be formed. Similarly, the stamp- 
ing part 33 will not be significantly creased, and the so 
thermal stencil sheet 28 will not be dislocated, when 
the thermal head is pressed against the stamping part 
33 during the pore forming process. As a result pores 
will be uniformly formed in the stamping part 33. 

When stamping a pattern on a recording sheet, 55 
the stamping part 33 is located over the recording 
sheet by positioning the skirt 6 at a correct stamping 
position on the surface of the recording sheet, then 



the handgrip 2 is depressed. Consequently, the 
spring 21 is compressed, the skirt 6 is moved to the 
second position, and the pattern can be stamped ac- 
curately at a desired position on the recording sheet. 
When the pressure applied to the handgrip 2 for 
stamping is removed, the skirt 6 returns to the first 
position, separating the stamping part 33 from the re- 
cording sheet, so that the pattern can be clearly 
stamped on the sheet even if the sheet is a very thin 
one. When stamping a pattern in a narrow frame on 
a recording sheet, the pattern can be stamped with 
the skirt 6 held at the second position or the third pos- 
ition by the operator's hand. 

When the stamping device 1 is not in use, the skirt 
6 is held at the first position by the spring 21, and the 
stamping device 1 is supported on the skirt 6 to pro- 
tect the printing part 33. 

Because the stamping unit 3 is provided with a 
thermal stencil sheet 28 that covers the entire lower 
surface of the ink-bearing member 27, and the outer 
holding member 5 surrounds the periphery of the 
thermal stencil sheet 28 on the side surfaces of the 
base member 26, the periphery of the thermal stencil 
sheet 28 surrounding the side surfaces of the base 
member 26 will not be damaged by the skirt 6, and the 
effluence of ink from the ink-bearing member 27 can 
be prevented. Furthermore, the protective cap 7 for 
covering the stamping part 33 of the stamping unit 3 
can be used to protect the stamping part 33 from dam- 
age and dust when the stamping device is not in use, 
and accidental stamping can be prevented. 

Because the skirt 6 is held at the uppermost pos- 
ition, i.e., the third position, by the guide bar 83 when 
the stamping device 1 is loaded into the stamping de- 
vice holding unit 71 of the thermal pore forming device 
50, the skirt 6 does not interfere with the pore forming 
operation. 

The following modifications may be made to the 
foregoing embodiment to create alternative preferred 
embodiments of the present invention: 

1) Pores can be formed in the stamping part 33 
of the thermal stencil sheet 28 in patterns other 
than those shown previously by way of example, 
and the patterns can be stamped on a recording 
sheet. 

2) The heights of the handgrip 2 and the stamping 
unit 3 may be reduced, and the handgrip 2 and 
the stencil stamp assembly 4 may be united. Fur- 
thermore, the skirt 6 may be moved vertically rel- 
ative to the stencil stamp assembly 4. 

3) The handgrip 2 may be extended transversely 
of the stencil stamp assembly 4, instead of being 
extended upwardly of the stencil stamp assembly 
4. 

4) When the stamping part 33 is rectangular, the 
necessary functions of the skirt 6 can be ach- 
ieved when the skirt 6 is provided with legs at 
least at its four corners. 
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5) The shape of the stamping part 33 of the 
stamping device 1 is not limited to a rectangular 
shape; the stamping part may have an elliptic 
shape, a circular shape, a square shape, a trian- 
gular shape, a polygonal shape or any kind of 
shape. 

6) The color of the ink impregnated into the ink- 
bearing member 27 maybe blue, black, red or any 
color. The color of the ink impregnated into the 
ink-bearing member 27 may be indicated by ap- 
plying a piece of paper stamped by the stamping 
device to the bottom surface 10 of the recess 11 . 

7) The structure of the ink-bearing member 27 
need not limited to a two-layer structure. The ink- 
bearing member 27 may be a three-layer struc- 15 
ture, a four-layer structure, or may be a structure 
having more than four layers. Normally, the lay- 
ers are stacked so that the layers having a great- 
er density are nearer to the stamping part 33 
when the ink-bearing member. In view of the leak- 20 
age of ink, and the rigidity of the stamping part 33, 

it is preferable that at least the layer near the 
stamping part 33 has a high density. In addition, 
as shown in Figure 17, the ink-bearing member 
27 may be a single pad of a foam synthetic resin 25 
having a density that continuously varies along 
its thickness, instead of a multi-layer laminated 
pad. 

30 

Claims 

1. A stencil stamp assembly, comprising: 

a base member (26); 

an ink-bearing member (27) located on 35 
said base member (26), said ink bearing member 
(27) being suitable for impregnation or impreg- 
nated with ink; and 

a thermal stencil sheet (28) covering a sur- 
face of said ink-bearing member (27) and forming 40 
a stamping part; characterised in that the ink- 
bearing member comprises at least two layers 
(27A.27B) having different densities. 

2. The stencil stamp assembly according to claim 1 , 45 
wherein said layers of said ink-bearing member 

are stacked, one on top of the other, a first layer 
(27 A) is located closer to said thermal stencil 
sheet (28) than a second layer (27B), and where- 
in said first layer (27A) has a higher density than 50 
said second layer (27B). 

3. The stencil stamp assembly according to claim 2, 
wherein a thickness of said layer (27B) is at least 
twice as large as a thickness of said first layer 55 
(27A). 

4. The stencil stamp assembly according to claim 1 , 



wherein said layers of said ink-bearing member 

(27) are stacked, one on top of the other, and 
wherein a layer (27 A) having the highest density 
is located adjacent said thermal stencil sheet 

(28) . 

5. The stencil stamp assembly according to claim 4, 
wherein said ink bearing member (27) comprises 
more than two layers, and the layer having the 
lowest density is located furthest from said ther- 
mal stencil sheet (28). 

6. The stencil stamp assembly according to any pre- 
ceding claim, wherein said layers of said ink- 
bearing member (27) are comprised of at least 
one of an elastic foam synthetic resin and a non- 
woven fabric. 

7. The stencil stamp assembly according to any pre- 
ceding claim, wherein said layers of said ink- 
bearing member (27) are formed of the same ma- 
terial. 

8. The stencil stamp assembly according to any pre- 
ceding claim, wherein adjoining surfaces of said 
layers of said ink-bearing member (27) have ir- 
regularities, and wherein said irregularities pre- 
vent said layers from shifting relative to one an- 
other. 

9. The stencil stamp assembly according to any pre- 
ceding claim, wherein said layers of said ink- 
bearing member (27) are joined together by weld- 
ing. 

1 0. The stencil stamp assembly according to any pre- 
ceding claim, wherein said base member (26) is 
connectable to a handgrip (2) of the stamp as- 
sembly. 

11. The stencil stamp assembly according to claim 1, 
wherein said layers of said ink-bearing member 
are stacked, one on top of the other, a first layer 
has a higher density than a second layer, and 
wherein a thickness of said second layer is larger 
than a thickness of said first layer. 

12. A stamp assembly, comprising: 

a handgrip (2); 

a base member (26) connectable to said 
handgrip (2); 

an ink-bearing member (27) impregnated 
with ink and located on said base member (26); 
and 

a thermal stencil sheet (28) stationarily 
covering a surface of said ink bearing member 
(27) and having a stamping part, a plurality of 
apertures being formed through said stamping 
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part of said thermal stencil sheet (28) such that 
ink from the ink-bearing member (27) is passable 
through said apertures, characterised in that 

said ink-bearing member (27) comprises 
at least two layers having different densities. 

13. The stamp assembly according to claim 12, 
wherein a first layer (27A) of said ink-bearing 
member is located closer to said thermal stencil 
sheet (28) than a second layer (27B), and where- 
in said first layer (27 A) has a higher density than 
said second layer. 



19. Astamp assembly according to claim 18, wherein 
a surface of said ink-bearing member (27) having 
the highest density is located adjacent said ther- 
mal stencil sheet (28). 

20. Astamp assembly according to claim 19, wherein 
said ink-bearing member (27) is comprised of an 
elastic foam synthetic resin. 



14. The stamp assembly according to claim 13, 

wherein said second layer (27B) has a thickness 15 
at least twice as large as a thickness of said first 
layer (27A). 



1 5. The stamp assembly according to claim 12, 1 3 or 

14 wherein said ink-bearing member (27) is locat- 20 
ed in a recess formed in said base member (26), 
a portion of said ink-bearing member (27) pro- 
jects from said base member (26), and said 
stamping part of said thermal stencil sheet (28) 
covers the projecting portion of said ink-bearing 25 
member (27). 



16. The stamp assembly according to any one of 
claims 12 to 15 wherein peripheral portions of 
said thermal stencil sheet (28) are adhesively at- 30 
tached to said base member (26). 

17. The stamp assembly according to claim 12, 
wherein said layers of said ink bearing member 

(27) are stacked, one on top of the other, the high- 35 
est density layer is located adjacent the thermal 
stencil sheet (28), and the layers are arranged so 
that the densities of the layers is lower the further 
away from the thermal stencil sheet (28) the layer 
is located. 40 



18. Astamp assembly, comprising: 
a handgrip (2); 

a base member (26) connectable to said 
handgrip (2); 45 

an ink-bearing member (27) impregnated 
with ink and located on said base member (26); 
and 

a thermal stencil sheet (28) stationarily 
covering a surface of said ink bearing member so 
(27) and having a stamping part, a plurality of 
apertures being formed through said stamping 
part of said thermal stencil sheet (28) such that 
ink from the ink-bearing member is passable 
through said apertures; characterised in that 55 

said ink-bearing member (27) has a con- 
tinuously varying density. 
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Fig.13 
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